Abstract. In these proceedings I briefly introduce the project prior to discussing the physics programme of the SuperB high luminosity e + e − collider. By measuring the golden matrix SuperB will be able to elucidate and constrain the nature of physics beyond the Standard Model.
INTRODUCTION
It is widely expected that there is some form of physics beyond the Standard Model (SM) at an energy scale Λ NP ∼ 1TeV generically referred to as New Physics (NP). The motivation for expecting NP at this scale is the desire to solve the hierarchy problem without having a finely-tuned model. In order to balance our expectations, it is important to consider complementary constraints on NP, for example those imposed by so-called Flavor Changing Neutral Currents (FCNC). Such constraints typically require Λ NP ≥ 10TeV. This dichotomy is known as the (SUSY) flavor problem [1] . Many models of NP introduce a large number of flavor changing parameters, for example two-thirds of the parameters of MSSM are related to the flavor-sector, so it is important for experimentalists and theorists to seriously consider how we can constrain flavor parameters of new physics. The energy frontier experiments of the LHC and proposed ILC will directly search for NP, but have a very limited reach in terms of constraining the flavor sector of the NP [2] . In order to elucidate the NP flavor-sector, one needs to have a balanced flavor physics programme, including experiments studying neutrinos, heavy mesons, and charged leptons. SuperB is an experiment that will perform precision measurements of heavy mesons and τ leptons in order to constrain NP scenarios [3, 4, 5] . The known level of CP violation in the SM is insufficient to solve the universal asymmetry problem, in other words starting from equal amounts of matter and antimatter in the Big-Bang we don't understand how the universe has evolved into it's matter dominated state. The solution to the flavor problem could be related to the solution to the universal asymmetry problem.
THE SUPERB EXPERIMENTAL PROGRAMME
SuperB is a next generation high luminosity asymmetric energy e + e − collider proposed to be built near Rome. The purpose of this experiment is to elucidate the nature of NP. The accelerator will have bunches of 7 GeV electrons colliding with 4 GeV positrons, with a 15mrad crossing angle. The Lorentz boost of the resulting center of mass system in the lab frame will be approximately half that of the current SLAC B-factory. To compensate for the geometrical effect of the crossing, sextupole magnets will be used before and after the interaction point (IP) in the so-called crabbed waist scheme in order to maintain maximal overlap of colliding bunches at the IP [6] . The design luminosity for the accelerator is 10 36 cm −2 s −1 , with a total of 75ab −1 of data being delivered at the ϒ(4S) resonance in the first five years of operation. To achieve this luminosity the vertical beam-size will be of the order of 20nm thus the collider will operate with a small vertical emittance. In addition to operating at the ϒ(4S) center of mass (CM) energy, the accelerator will be able to operate at other energies including at the ψ(3770) and ϒ(NS) resonances, where N = 1, 2, 3, and 5.
It is anticipated that SuperB will reuse a number of components of the SLAC B-factory, including parts of the PEP-II accelerator complex, the super-conducting solenoid magnet, barrel of the electromagnetic calorimeter, and the quartz bars of the particle identification system. To compensate for the small Lorentz boost of the CM system in the lab frame, the innermost tracking system will consist of a layer of pixel sensors at a small radius. This will be surrounded by a silicon strip vertex detector, and a drift chamber. Surrounding the tracking system will be a particle identification system with better response than the BABAR DIRC, an electromagnetic calorimeter, and superconducting solenoid magnet. The flux return of the solenoid will be instrumented with a system similar to the MINOS scintillating fibre detector. The SuperB project is described at length in a Conceptual Design Report [4] and the proceedings of the 2008 Valencia Physics Workshop [5] . There is a great deal of international interest in SuperB and a Technical Design Report (TDR) describing the details of the programme is in preparation. The TDR is expected to be completed within the two years. The remainder of these proceedings focusses on a few of the highlights of the NP search potential of SuperB.
Since the discovery of neutrino mixing at the end of the last decade, we know that the SM has an intrinsic level of charged Lepton Flavor Violation (LFV). The SM levels of LFV in τ decay are highly suppressed, however there are many popular models of NP that can enhance LFV up to ∼ f ew×10 −8 . Such large LFV signals are just beyond the reach of observation of the existing B-Factories [7] , and beyond expectations of LHC experiments [8] . One key feature of SuperB is that the beams will be polarized. The baseline design incorporates an 80% polarization of the e − beam. Polarized positron beams are more difficult to realize so, introducing polarized e + bunches to SuperB is an anticipated upgrade. The benefit of polarized beams is that the resulting τ polarization can be used to suppress backgrounds. This means that the single event sensitivities of many of the τ LFV searches at SuperB are expected to scale with luminosity, rather than by the square root of luminosity. The expected sensitivities of SuperB to the LFV golden channels: τ → µγ and τ → 3µ are 2×10 −9 and 2×10 −10 , respectively. The ratio of the rates of these modes can be used to distinguish between SUSY and Little Higgs scenarios [9] . In addition to this, the limit on τ → µγ, when combined with constraints on µ → eγ from MEG, and θ 13 from accelerator and reactor neutrino experiments can be used to distinguish between NP scenarios [10] .
There are a number of theoretically clean observables of rare B decays that are sensitive to NP. For example, the branching fraction and CP asymmetry of inclusive b → sγ transitions, the branching fraction of b → sℓ + ℓ − , the branching fraction of B ± → τ ± ν, and B ± → K ± νν are just four examples of golden modes. Each mode is a golden channel for one or more NP scenarios. It is not possible to decipher the nature of NP by measuring a single mode, however the pattern obtained by measuring the observables sensitive to new physics will enable us to distinguish between the different scenarios in the literature and understand the NP. SuperB will be able to measure all of these modes with 75ab −1 . In particular with this data sample we will be able to observe B ± → K ± νν, and constrain NP up to a TeV energy scale with B ± → τ ± ν.
SuperB will perform a number of precision time-dependent CP asymmetry measurements of loop dominated processes. Several of these are theoretically clean, such as B → η ′ K 0 S , and φ K 0 S . These loop processes are quantum interferometers for high energy new particles. Any measured deviation from either the Charmonium sin 2β measurement [15] or the SM predicted sin 2β could be explained by the presence of NP. The current discrepancies are at the level of 2.1 − 2.7σ [16] .
It is possible to test lepton universality (LU) at SuperB using ϒ(NS) decays, where N = 1, 2, 3. Any departure from universality could be mediated by a number of possible new particles, including a light scalar Higgs, A 0 . The A 0 could even be a Dark Matter candidate [11] . Tests of LU have been performed by CLEO and the B-factories, where the results are consistent with the SM [12] . It will be possible to perform precision tests at SuperB using data samples one or two orders of magnitude larger than those presently available. Other exotic models suggest that it is possible to study Dark Matter using decays of light mesons M to invisible final states. The SM process for such decays is M → νν, and NP could be manifest via decays to nutrilinos [13] . The Belle experiment recently searched for ϒ(1S) → νν [14] , and have placed non-trivial bounds on Dark Matter as a result.
Recently the B-Factories have observed charm mixing. It will be possible to perform precision measurements of the mixing parameters, and to also embark on a programme of searching for different types of CP violation in charm decays at SuperB. By running at on the ψ(3770) resonance near charm threshold, the neutral D mesons will be in a correlated state. Measurements performed using correlated D mesons are analogous to those we are familiar with in the B meson sector. Thus the study of CP violation and branching fractions in D meson decay will include the measurement of a number of NP sensitive observables, as well as fundamental tests of the SM and CKM paradigm.
In addition to the aforementioned NP sensitive studies that are possible at SuperB, it will be possible to perform a number of precision over-constraints of the CKM paradigm. These could be used to look for higher order contributions to the CP violation mechanism in nature, and are also essential ingredients to improve the NP search capability of other flavor experiments: for example studies of K → πνν where theoretical uncertainties are dominated by lack of knowledge of the CKM matrix [17] .
SUMMARY
Most of the parameters required to describe many models of NP are related to flavor couplings. These are almost completely inaccessible to the energy frontier programme, so to elucidate NP one has to perform a comprehensive set of measurements constraining flavor changing processes. SuperB will do just that using hundreds of billions of B, D, and τ decays. The set of NP sensitive observables and NP scenarios form a golden matrix. By measuring these observables it will be possible to distinguish between the types of NP discussed in the literature, and home in on the correct description of nature at high energies [5] . The energy reach of SuperB's NP constraints can be as high as ∼ 100TeV. The SuperB community is in the process of preparing a technical design report. Once finalized, it is anticipated that it will take five years to construct and commission the SuperB accelerator and detector complex. This timescale could lead to data taking as early as 2015, and accumulating 75ab −1 of data by 2020. SuperB is described in detail in Refs [4] and [5] .
